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Biaxial testing, planar or extension inflation, is the method of choice to test soft biological tissue. In some 
cases, sample dimensions prohibit the use of the aforementioned setups. For cerebral bridging veins, 
samples with a diameter  as small as 0.5 mm [1] can be obtained. To successfully characterise tissues of 
that size, a new test setup was developed. This setup applies a combination of uniaxial and simple shear 
deformations to obtain transversely isotropic, fibre reinforced (GOH) [2] material properties for this type 
of tissue.  
 
To validate our method, a finite element (FE) model was built in Abaqus 6.14-1. A virtual testing sample  
was modelled as a 2D planar deformable shell, with GOH material parameters. Homogeneous boundary 
conditions were imposed, allowing uniaxial extension followed by simple shear deformation. The 
reaction forces and strain data were used as virtual experimental data and given as input to a fitting 
procedure to determine the GOH material parameters. Using a least squares nonlinear optimization 
algorithm in Matlab R2015a (lsqnonlin), the difference between experimental and model stress for each 
loading direction was minimized. 
 
Figure1 shows the applied deformations in the FE model and Table 1 shows the results of the fitting 
procedure. Future work will be to adapt the FE models to more realistic conditions, upon which this 
methodology will be applied to actual biological tissue, in casu human bridging veins. 
 
 
Figure 1 Tissue deformations 
 
Table 1 Comparison between ground truth (FE) and parameter fitting results. 
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